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INTRODUCTION

This report describes a preliminary investigation of the usefulness 

of heavy minerals as an aid in the stratigraphic subdivision of the Kenai 

Group of Tertiary age exposed in the southern part of the Kenai Lowland 

near Homer, Alaska (Fig. 1). The work is based on a study of selected 

rock samples from measured sections along seacliffs and canyons on the 

north side of Kachemak Bay. Detailed descriptions of these sections and 

others are in a report by Adkison, Kelley, and Newman (1975). Locations 

of measured sections from which heavy-mineral samples were taken are 

shown on figure 1 and given in table 1. Measured sections la through 5 

are designated the Homer Section, and measured sections LI through L18 

plus 6 through 12 are designated the Kachemak Section (Adkison and others, 

1975). The sample numbers are field numbers, and the stratigraphic posi­ 

tions of the samples are shown on figure 2.

The study was directed primarily toward easily recognized variations 

in heavy-mineral content. Identification and tabulation of the more abun­ 

dant nonopaque heavy minerals was emphasized, although each sample was 

checked for significant minor constituents. The results of the study are 

restricted by the limits of sampling. Samples are not evenly distributed 

stratigraphically and probably do not represent all variations in the 

heavy mineralogy of the rocks. Kirschncr and Lyon (1973) presented the 

general aspects of the heavy mineralogy of the Tertiary rocks in the Cook 

Inlet basin. Kelley (1973) described the heavy-mineral suites of the 

Kenai Group in the Standard Oil Co. of Calif. No. 1 Deep Creek Unit well 

located about 25 miles north of Homer.
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Table 1. Locations of measured sections.

Measured
Section Location

la Sea-cliff and hillside exposures along shore of Kachemak Bay 
from mouth of Diamond Creek, SW corner SE 1/4 NW 1/4 sec. 8, 
T. 6 S., R. 14 W., northwestward to a point about 0.7 mile 
southeast of mouth of Travers Creek (Mutnaia Gulch), NW 1/4 
SE 1/4 NW 1/4 sec. 27, T. 5 S., R. 15 W., Seldovia C-5 quadr­ 
angle. This measured section includes localities 77-87 of 
Barnes and Cobb (1959, pi. 18).
Note: Measured section la probably is separated from section 
Ib by a fault of unknown but possibly large displacement.

Ib Hillside and sea-cliff exposures below Bluff Point 2, near
center NE 1/4 sec. 16, T. 6 S., R. 14 W., generally northwest­ 
ward to mouth of Diamond Creek, SW corner SE 1/4 NW 1/4 sec. 
8, T. 6 S., R. 14 W., Seldovia C-5 quadrangle. This measured 
section includes localities 88-90, and lies near locality 107, 
of Barnes and Cobb (1959, pi. 18).

2 Creek-bed and hillside exposures on Bidarki Creek from near 
cen. NE 1/4 SE 1/4 sec. 13 Lu sea cliff at creek mouth in SW 
1/4 SE 1/4 NW 1/4 sec. 24, T. 6 S., R. 14 W., Seldovia C-5 
quadrangle. This location is approximately the same as local­ 
ity 117 of Barnes and Cobb (1959, pis. 18, 19).

3 Creek-bed and hillside exposures in Bear Canyon along upper 
part of Palmer Creek from SE 1/4 sec. 3 southward to center 
sec. 10, T. 6 S., R. 13 W., Seldovia C-4 quadrangle. This 
location is approximately the same as locality 126 of Barnes 
and Cobb (1959, pis. 18, 19).

4 Hillside and creek-bed exposures in large unnamed canyon about 
1 mile northeast of Bear Canyon near center of sec. 2, T. 6 S., 
R. 13 W., Seldovia C-4 quandrangle. This location is approxi­ 
mately the same as locality 127 of Barnes and Cobb (1959, pis. 
18, 19). The youngest beds are exposed at the head of the 
canyon.

5 Gully exposure in head of unnamed canyon in NE 1/4 NE 1/4 sec. 
2, T. 6 S., R. 13 W., Seldovia C-4 quadrangle. Top of section 
is about 14 feet below canyon rim adjacent to Skyline Dirve. 
This location is the same as locality 128 of Barnes and Cobb 
(1959, pis. 18, 19).

6 Gully and hillside exposures at forks of Swift Creek in NW 1/4 
SW 1/4 NE 1/4 sec. 23, T. 4 S., R. 11 W. , Seldovia D-3 quadr­ 
angle. This location is approximately the same as locality 
168 of Barnes and Cobb (1959, pi. 18).



Table 1 (continued). Location of measured sections.

Measured
Section Location

7 Hillside exposure on northwest side of Fox Creek about 50-200
yards upstream from mouth of southeast flowing tributary (local­ 
ly known as Danny Creek) in E 1/2 SW 1/4 NW 1/4 sec. 33, T. 3 
S., R. 10 W., Seldovia D-3 quadrangle.

8 Hillside exposure in large unnamed west tributary of Fox Creek 
from SE corner SW 1/4 SE 1/4 sec. 7 southward to SW 1/4 NE 1/4 
NE 1/4 sec. 18, T. 4 S., R. 10 W., Seldovia D-3 quadrangle. 
This location is approximately the same as locality 172 of Barnes 
and Cobb (1959, pis. 18, 19). Section starts about 15 feet be­ 
low canyon rim.

9 Hillside exposure in small open canyon on west side of Fox Creek 
in SE 1/4 NE 1/4 sec..5,T. 4 S.,R. 10 W. , Seldovia D-3 quadrangle. 
Measured section is about 300 feet above Fox Creek.

11 Creek-bed and hillside exposures on Swift Creek from SE 1/4 SW 
1/4 NE 1/4 downstream to NW 1/4 NE 1/4 SE 1/4 sec. 23, T. 4 S., 
T?. 11 U- . $plrln\H3 D-^ nuarlr^np;! p. This location lies between 
localities 168 and 169 of Barnes and Cobb (1959, pis. 18, 19).

12 Hillside and creek-bed exposures in large unnamed canyon on
northeast side of Swift Creek in N 1/2 SE 1/4 SW 1/4 sec. 24, 
T. 4 S., R. 11 W., Seldovia D-3 quandrangle. This location is 
approximately the same as locality 170 of Barnes and Cobb (1959, 
pis. 18, 19).

L3 Sea-cliff exposures northeast of McNeil Canyon in the SW 1/4
SE 1/4 sec. 24, T. 5 S., R. 12 W., Seldovia C-4 quadrangle. This 
locality is northeast of locality 146 of Barnes and Cobb (1959, 
pis. 18', 19).

L5 Sea-cliff northeast of Falls Creek in the NE 1/4 SE 1/4 sec. 3, 
T. 5 S., R. 11 W., Seldovia D-3 quadrangle. This is locality 
161 of Barnes and Cobb (1959, pis. 18, 19).

L6 Stream-bed and canyon-wall exposures in unnamed canyon in the 
SE 1/4 NW 1/4 sec. 36, T. 4 S., R. 11 W., Seldovia D-3 quadr­ 
angle. This is locality 166 of Barnes and Cobb (1959, pis. 18, 
19).

»
L10 Sea-cliff exposure in the NW 1/4 NW 1/4 sec. 35, T. 5 S., 

R. 12 W., Seldovia C-4 quadrangle.

L15 Sea-cliff exposures in the SW 1/4 NE 1/4 sec. 34, T. 5 S., 
R. 12 W., Seldovia C-4 quadrangle.
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The stratigraphic nomenclature for the Tertiary rocks is adapted from 

Calderwood and Fackler (1972) who assigned these rocks along Kachemak Bay 

to the Beluga and overlying Sterling Formations, the upper two formations 

of the Kenai Group. An isopach map by Hartman, Pessel, and McGee (1972) 

indicates the Sterling is absent in six wells (Nos. 1, 2, 7, 8, 9, and 10, 

Fig. 1) in the southern part of the Kenai Lowland; the youngest Kenai 

strata in these wells were assigned to the Beluga Formation. In the 

Kachemak Section northeast of Homer (Figs. 1 and 2), the contact between 

the Beluga and Sterling Formations was tentatively determined by Adkison, 

Kelley, and Newman (1975) using the author's heavy-mineral data and other 

criteria.

The work for this report was done under the cooperative agreement 

between the U.S. Geological Survey and the Division of Geological and 

Geophysical Surveys, Department of Natural Resources, State of Alaska. 

The. writer appreciates the assistance of W. C. Fackler, former Deputy 

Commissioner, Department of Natural Resources, and D. C. Hartman, former 

State Geologist.

Procedure

Samples used in this study consisted of sandstone and siltstone. The 

samples were mechanically disaggregated and then sieved. The. size fraction 

greater than 0.124 mm but less than 0.61 mm was collected for heavy-mineral 

separation. The sieved samples were then washed with water to remove as 

much clay-sized material as possible. Mien dry, the samples were placed 

in separatory flasks equipped with stop cocks. Bromoform with a specific 

gravity of 2.86 was used for the initial separation. The resulting heavy



residues were placed in a centrifuge with a mixture of methylene iodide 

and bromoform having a specific gravity 3.00. Tramp iron and magnetite 

were removed by hand magnet.

Samples of all heavy-mineral residues were cemented to glass slides 

with Lakeside 70. The slides were examined quantitatively using a petro- 

graphic microscope equipped with a mechanical stage. One hundred non- 

opaque monomineralic grains were counted on each slide. These counts were 

reduced to percent abundance for each mineral and tabulated geographically 

from west to east (Table 2, Fig. 3).

Results

Thirteen minerals and mineral groups made up the principal constitu­ 

ents of the monomineralic grains. They are andalusite, apatite, chlorite, 

epidote, garnet, hornblende , hypersthene, monazite, siderite, sphene, 

staurolite, tourmaline, and zircon. Eighteen other minerals, many of which 

are questionably identified, occurred in minor quantities. Rock fragments 

were present in varying amounts in all the samples.

Most of the principal minerals in the heavy residues showed little 

or no alteration. Hornblende and hypersthene were generally prismatic 

and remarkably clear. Inclusions were common in the hypersthene. crystals, 

and a few grains showed schiJler structure. Epidote and andalusite pro­ 

vided exceptions to the general clearness of the minerals. The epidotc 

was mostly turbid and packed with minute opaque inclusions. The andalus­ 

ite also contained opaque inclusions and showed slight alteration to 

sericito. Some of the heavier minerals, such as garnet and monazite, 

showed pronounced rounding by abrasion during transportation. Zircon, 

on the other hand, was commonly euhedral.



All of the minerals except siderite appear to have been transported. 

Siderite occurred as small spherulitic clusters that seem to be authigenic 

The significance of the siderite is unknown, although it appears to be 

related to the abundance of coal beds. If this is the case, it might be 

a useful indicator mineral for those formations rich in coal, the Tyonek 

and Beluga Formations.

The other minerals varied considerably in percentage from sample to 

sample. This is shown graphically by grouping hornblende, hypersthene, 

and other minerals with igneous affinities together and comparing them 

with the percentage of epidote, garnet, and other metamorphic minerals 

(Fig. 3). From this diagram, it is obvious that in some samples the 

epidote-garnet group is dominant, whereas in others the hornblende- 

hypersthene group makes up most of the sample. The variation of these 

two groups of minerals seems to be stratigraphically significant.

In the Kacheinak Section a pronounced change in the heavy-mineral 

suites occurs between samples L3-13 and L5-5 (Fig. 3, table 2). Minerals 

of the epidote-garnet group dominate the suites in sample L3-13 and under­ 

lying samples L10-3 and L15-la. The hornblende-hypersthene group is dom­ 

inant in sample L5-5 and in most samples from overlying beds. Near the 

top of the Kacheinak Section, two samples (9-14 and 7-7) consist mainly 

of the epidote-garnet group of minerals. The change in heavy-mineral 

suites between samples L3-13 and L5-5 was used in a broad sense in placing 

the contact between the Beluga and Sterling Formations in the Kacheinak 

Section (Adkison and others, 1975).

Rocks of the Kachemak Section are separated from those of the Homer



SAMPLE NUMBERS

SAMPLE NUMBERS

Figure 3. Variation of heavy-mineral groups. Igneous or hornblende- 
hypersthene group is mainly hornblende and hypersthene but 
includes apatite, monazite, sphene, zircon, and rutile. 
Metamorphic or epidote-garnet group is mainly epidote and 
garnet but includes andalusite, chlorite, staurolite, tour­ 
maline, clinozoisite, kyanite, sillimanite, tremolite, and 
zoisite.
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Section by a northeast-trending lowland band, about a mile wide, that is 

covered by Quaternary deposits. A major concealed fault probably passes 

northeastward through this area (Beikman, 1974), but the displacement of 

the near-surface rocks is unknown. Tentative stratigraphic correlation 

between the Kachemak and Homer Sections, shown on figure 2, was based 

primarily on palynological study (Adkison and others, 1975).

In the Homer Section an upward change in the heavy-mineral suites, 

similar to that in the Kachemak Section, occurs in measured section Ib 

between samples 1-142 and 1-181 (Fig. 2). The epidote-garnet group of 

minerals is dominant in sample 1-142 and in samples for underlying rocks. 

Although faulting is probably present between measured sections la and Ib

and within section la (Adkison and others, 1975), the heavy-mineral suites 

from these.beds show no significant differences. The heavy minerals in 

sample 1-181 and samples from overlying rocks of the Homer Section are 

chiefly hornblende and hypersthene.

The change in heavy-mineral suites in the Homer Section occurs con­ 

siderably lower stratigraphically than in the Kachemak Section. The lack 

of,parallelism between the tentative palynological correlations (Adkison 

and others, 1975, pi. 1). and a correlation suggested by the change in 

heavy-mineral suites cannot be explained with the available data. In 

both sections the heavy-mineral samples are rather widely spaced strati­ 

graphically, and study of more samples might show the suites change at 

a different stratigraphic position in either section. Additional data 

might indicate a laterally interfingering relationship between the two 

suites wherein the contact between the suites rises stratigraphically 

northeastward.

11
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